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Fault Tolerant Control Study for Brushless DC Motor
with Rotor Eccentricity *

LIU Xintong, WANG Hongyan, ZHANG Dongmei, Ma Wenhua, LIU Ya, YANG Meishuang
(Hebei University of Water Resources and Electric Engineering, Cangzhou 061001, China)

Abstract: In some industrial applications, the brushless DC motor needs to maintain its operating condition in
the case of the rotor eccentricity, and the traditional control strategy was difficult to achieve fault tolerance with it.
Aiming at this problem, a fault tolerant control strategy for the brushless DC motor with rotor eccentricity was
presented. First of all, in the conventional brushless DC motor control method, stator current commands were similar
in shape and delayed by corresponding phase differences in each phase, without considering the change of the back
electromotive force and the ¢ phase inductance caused by the rotor eccentricity, so the unknown torque ripples would
happen. Therefore, a novel control strategy based on traditional control strategy based on the online estimation of the
phase inductance and back electromotive force value, thereby setting the stator current reference controller consists of
eccentric fault. Then the motor could reduce the torque pulsation, and had the fault tolerant ability. The contrast
experiments had been taken to verify that the proposed method at the last.

Key words: brushless DC motor ( BLDCM ) ; back electromotive force estimation; phase inductance

estimation; rotor eccentricity; torque pulsation
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TI A Ik LT e € 58 35 7% %% , Perkins (#1142
W) KEIPUA BR A ml AR 2 W] B ™7 i PRI S
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Perkins® R4000 Z %1 % shHL, 4 i {5 b 32 14 1)
IR Eh F1 8 Perkins® 400 R 1 % sh#L, LA K E il
ok e Sl T B = B BEHE O 9 Perkins® 2000
RIN KL

5 Perkins JLEM XTI A K FZ RN 4, H
Perkins 4000 £ % & sh AL tH LAk, Perkins &4
SRR LG 5 5 BRI KL,
Horpr 30% S R e %% % A L HLAL. Perkins
4000 F 5 & SHLAH 2549 B [ i B, H AR E M
FE ST AT PRAEZS P B 220 #4505 AN W 1 v g R 7
4000 BRI ESNHLWIH) iz R E A R iR
7%, fif5 Perkins Z24F X L R 51 77 i I FF 2L AL
TAE, MR 5 IR VR 52 D 15 4 Tl 1 R0 2 g T
MG, EAEAR R T A A I B k3l 77 o
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F7 2000 F A A 3 3k o [ AR G B = B BHE
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mn AR RSO, W S 42 7 JRATAR 14 P e 22 ¢ e 346
BE R, [ B ff DR AR R i JLAR IR AT = 2 o5
g RUFANG

K FERIBAN GV, Perkins 7 i 78 [ 1 1T 3
H A RO A Y LR TEAR R 3 5 A R
]I, Perkins 4551 Ay v 7 78 v SBT3 37 K b
X 1Y Perkins ZBHLIRTT T 250 4 51 Ik 55 F1 S HF
R T 58 , A4 Perkins 5 A HY— b 4287 540
HLALI Perkins Diesel Engine Oil ( DEO) | Fi& &
Brdte K LR T 58, LA S Perkins S r#fE i (1
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CEHLSEBI Y GITIT 19594, REEZHEMBUSBEAEEN, h LR SRAman (EH) &
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GUFE AR BRI .
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20084F (HHLSEHINAY &4 200
20094F (RMLEREHINA) &ITA 200
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CHEPLS TR Y SiE i
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